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0 Process and device for the production of a hydraulic engineering structure, such as a pier, jetty 
and the like. 



0 The invention relates to a process and a floating 
apparatus (1, 2, 18) for the construction of column- 
like elements (16, 17), forming part of a pier, a jetty 
or the like marine structure, in which a first part (16) 
is manufactured on a support (5) attached to the 
floating apparatus, whilst said apparatus rests on the 
waterbottom (15), which first part (16) is lowered on 
the waterbottom (15) after lifting the floating appara- 
tus to free it from the waterbottom and after dis- 
placement to a place with deeper water. There the 
next part (17) is made upon the still deeper water, 
lowered again until they rest on the bottom, after 

^ which the next part is made and so on until the final 

^height and destination are reached. 

The floating apparatus is completely equiped 

^(10, 11, 14) for performing the work and has a 

{^construction such, that it can be disengaged from 

„ the finished structure. 
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Process and device for the production of a marine engineering structure, such as a pier, jetty and the 



like. 



The invention relates to a process for the pro- 
duction of a marine engineering structure, such as 
a pier, a jetty, a reservoir etc., on a water bottom 
by placing on the water bottom a double-walled 
hollow column whose base is broader than the part 
running up from it, and whose hollow wall is filled 
with setting material, such as concrete, during or 
after the positioning thereof, said column being 
placed on the water bottom from a floating appara- 
tus. 

International patent application WO 87/03026, 
laid open for inspection, describes the production 
of a double-walled hollow column of polygonal 
cross section and having a broad base with sharp 
bottom edge and of polygonal horizontal section, 
said base tapering upwards into a narrower central 
part which is joined by a top part. This column can 
be taken cn a floating apparatus, such as a barge 
provided with a crane, to its destination and lower- 
ed there, the hollow wall being filled with concrete, 
and anchoring in the bottom water being obtained 
by the column being placed deep enough in the 
water bottom under the influence of gravity and 
with the aid of excavation means. 

This hollow column is made of parts prefabri- 
cated near the work to be produced, i.e. on the 
bank, said parts being connected together on site 
by connecting means such as bolts and welds. 

The principle of the column which is known per 
se, and which has already proved suitable for the 
production of jetties and dams, permits a relatively 
cost-effective production method. 

However, if one has fe> contend with extensive 
building projects where the dimensions are great in 
the horizontal plane and in the vertical direction, 
the production of these columns on the bank be- 
gins to give rise to problems. This also applies to 
the placing of the finished hollow column on the 
floating apparatus and lowering the column there- 
from onto the water bottom. 

The object of the invention is therefore to pro- 
duce a simple process by means of which it is 
possible to produce and place the column in a 
relatively cheap manner even where large dimen- 
sions are concerned. 

This object is achieved according to the inven- 
tion in that the floating apparatus used is a platform 
entirely designed as a workshop, with adjustable 
floating power and with a bottom edge or bottom 
which permits placing on the water bottom; the 
platform is placed in shalfow water on the water 
bottom at the beginning of production of the col- 
umn; a first part of the column, such as the base 
part, is then made there on a temporary support 



which is beside an opening or recess of the plat- 
form designed in such a way that the platform can 
be moved away from the ready column; after mak- 
ing of the first part of the column, the platform is 

5 moved to deeper water and the already finished 
part of the column is placed on the water bottom; 
all this taking place in such a way that the top part 
of the already finished part of the column remains 
accessible from the deck of the platform; a further 

70 part of the column is subsequently fitted and, un- 
less this is the last part, the platform is moved 
again to yet deeper water and the column is lower- 
ed further, the already completed part of the col- 
umn always being first lifted through regulation of 

75 the floating power of the platform and lowered after 
shifting; on completion of the column, which may 
or may not already be filled with concrete, it is 
lifted again by means of the platform and taken to 
its destination, where the column is finally lowered 

20 and fixed. 

The invention is therefore based on the princi- 
ple that one begins by making the column on a 
platform with adjustable floating power designed as 
a pontoon, which is placed on the water bottom, 
25 either by setting this pontoon on the bank at high 
water or near the bank lowering it onto the water 
bottom by reducing floating power, with or without 
the use of telescopic supporting legs which are 
known per se. Once a first part is made, using the 
30 advantage that it is still possible to have supplies 
from the bank, the pontoon is moved to slightly 
deeper water, and the already completed part of 
the column is placed on the water bottom. The next 
part of the column is then built on the already 
35 completed part, the column part then obtained is 
lifted by connecting to the pontoon and slightly 
increasing the floating power thereof, and one then 
travels to the next point where the column can be 
lowered again, in order to produce the then, for 
40 example, remaining part. When the column has 
been produced in this way, it is standing on a 
place on the water bottom which is not the correct 
one. The column can then be provided with a 
concrete filling depending on whether this is desir- 
45 able. When the pontoon with the partially com- 
pleted column has moved away from the bank, the 
advantage obtained during further construction on 
the column is that the part already standing on the 
water bottom forms an anchor point despite the 
so fact that further construction work is being carried 
out on it. 

When the column is complete and the pontoon 
is lowered slightly, the latter is connected again to 
the column, and this column is lifted by increasing 
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the floating power and then travelling to the des- 
tination, where the final positioning and anchoring 
can take place also from the pontoon, which still 
encloses the column with its opening or recess. 
The pontoon cannot move away until this work has 
been completed and the opening or recess has 

been opened. 

The platform for carrying out the process ac- 
cording to the invention according to a first em- 
bodiment can comprise a pontoon which in the 
area of at least one side edge is provided with a 
recess which is open facing said side edge, and in 
which or near which there are means for temporar- 
ily supporting the first part of the column to be 
produced. In this embodiment the recess in the 
side edge is always open, so that the separation of 
pontoon and column can take place at any desired 
time. 

Such a pontoon has, however, usually a some- 
what limited working surface, for in order to be fully 
equipped for carrying out all work, the pontoon 
should have a concrete supply station with con- 
crete guiding means, the raw materials for concrete 
such as water, sand, cement and gravel, a mobile 
crane, and also generators for producing energy in 
order to be able to supply power to the equipment, 
such as pumps, for positioning. 

According to another embodiment of the plat- 
form according to the invention, it comprises two 
pontoons which are detachabiy connected to each 
other and in the connected state form a continuous 
working deck, and which beside the partial surface 
bound a recess which is open after uncoupling and 
moving apart of the pontoons and in or beside 
which there are means for temporarily supporting 
the first part of the column to be produced. When 
the two pontoons are connected, this embodiment 
provides a continuous large work surface, from 
which the column to be produced is accessible on 
all sides. 

During the production of the column, in particu- 
lar during the production of the base part, the 
opening or recess can be closed off by a remov- 
able cover, by supporting bars and the like. If this 
part is to be lowered via the recess or opening, the 
working crane preferably designed as a bridge 
crane is used, the column part is lifted with it and 
is then lowered after the covering is removed from 
the opening or recess. 

According to the invention, it is, however, pref- 
erable that the means for temporarily supporting 
the first part of the column to be produced should 
comprise a body with adjustable floating power 
which fills the opening or recess. This body, which 
can be detachabiy coupled to the two pontoons, or 
to one pontoon, then has a top deck which will be 
flush or virtually flush with the deck of the pontoon- 
(s). After production of the base part of the column, 



this body is lowered to below the pontoon, the 
finished column part is removed by means of the 
hoisting means, this body is removed, and then the 
column part can be lowered further until it rests on 

5 the water bottom. 

It is, however, also possible to proceed in such 
a way that the ready column part is lowered with 
this body and is made to rest with it on the water 
bottom. After completion of the next column part, it 

70 is lifted by means of the pontoon from the body 
resting on the water bottom and travels to another 
place where the finished column part is lowered 
onto the water bottom. The body is then given 
more floating power, so that it is recovered and can 

75 be re-used. 

It is conceivable to leave this body under the 
column until the latter is completed. It is essential 
that the height of the column should always be 
increased in stages, while the column always rests 
20 on the water bottom and can always be filled with 
concrete and then through its weight forms an 
anchoring place for the floating pontoon(s) being 
used as a workshop. 

The invention will now be explained in greater 
25 detail with reference to the drawings. 

Fig. 1 shows in top view an embodiment of 
the device according to the invention for using the 
process according to the invention. 

Fig. 2 is a cross section along the line Il-H of 
30 Fig. 1 and shows the device of Fig. 1 also in 
schematic form. 

Fig. 3 is also a schematic cross section 

along the line Ill-Ill of Fig. 1 . 

Fig. 4 serves to explain the process. 
35 Fig. 5 shows a schematic top view of an- 

other embodiment of the device according to the 
invention. 

Fig. 6 shows schematically a side view of 

the device of Fig. 5. 
40 Fig. 7 shows the device of Figs. 5 and 6 in 

another position to explain the process according 
to the invention. 

The device shown in Fig. 1 comprises a pon- 
45 toon having parts 1 and 2 which are attached to 
each other along the line 3 by means of detachable 
fastening means which are not shown. When con- 
nected to each other, these pontoon parts 1 and 2 
enclose a recess 4 which is partly in pontoon 1 and 
so partly in pontoon 2. When these two parts 1 and 2 
are separated, the recess is open. 

This recess contains a third body 5 with float- 
ing power, the top face 6 of which is essentially 
flush with the deck 7 of the two pontoons 1 and 2. 
55 This deck has a rail track 8, 9 for a bridge of 

portal crane 10, which is shown only schematically, 
and which is provided with a travelling trolley 11 
with hoisting means 12. The deck contains all other 
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facilities which are necessary, indicated by the 
rectangle 13 and the schematically shown concrete 
mixer 14. 

At the start of production of a column the 
pontoon 1, 2, 5 is placed on the water bottom 15, 
either directly or with supporting legs, as schemati- 
cally indicated in Fig. 6. A first part 16 of the 
column to be produced is then produced or placed 
on the body 5. Through increasing the floating 
power or using the tide, the platform is then floated 
and travels to another place, as schematically 
shown in Fig. 4. The floating power of the part 5 is 
reduced there, so that the tatter sinks and comes to 
rest, for example, on the bottom 15 , but in such a 
way that the top side of the already produced 
column part 16 is approximately at the level of the 
deck 7, sc that the next column part 17 can be 
produced or placed on top of this part. 

After that there are various possibilities. 

The part 5 can be removed and the column 
can be placed on the bottom 15' by means of the 

crane- 
It is also possible to move a slightly deeper 
level and iower the column further then, so that the 
next part can be placed on top of it. 

After completion of the column and generally 
after filling of the hollow wall with concrete, the 
column is lifted by first of all taking the pontoons to 
a lower floating level, then connecting them to the 
column and after that lifting it using the floating 
power of the pontoons. The column is then taken to 
its destination and lowered, either with the aid of 
the crane or in combination with the crane, by 
reducing the floating power. 

When the column is on the water bottom, it 
must penetrate deeply enough into it. and this work 
can also be carried out from the platform via the 
inside of the column, i.e. via the opening which is 
inside the inner wall of the hollow wall. 

When the column is finally positioned, the pon- 
toon parts 1 and 2 are separated from each other 
and they are moved away, following which the 
pontoons are taken back to the bank for the pro- 
duction of the next column. 

If a series of columns has to be positioned, 
they can be placed at the correct distance from 
each other using a hinged parallelogram, as de- 
scribed in the earlier mentioned international patent 
application, which has been laid open for inspec- 
tion. This frame can be connected to the existing 
column from the pontoon. This frame can also be 
coupled beforehand to the column already in posi- 
tion and given floating power at the free end, so 
that this frame can be connected to the new col- 
umn as soon as the latter is brought in with the 
platform. 

In the embodiment according to Rgs. 5 to 7 
there is a single pontoon 18, which on one side 



edge has a recess 19 containing a body with 
adjustable floating power. The deck of the pontoon 
has the same installations as those indicated for 
the embodiment of Figs. 1 to 4, of which only the 

5 rail tracks 8 and 9 are shown. The embodiment of 
Figs. 5 to 7 is provided with telescopic legs 21 
near the corners of the pontoon. With these legs 
the pontoon can be displaced horizontally on a 
sloping or uneven surface near the bank. 

to The body 20 is again used to produce the first 

column part 16 on it, said part subsequently, as 
shown in Fig. 7, being lowered by means of the 
body 20 onto the water bottom 15', following which 
a second part can be placed or produced on the 

15 first part of the column in the same way as de- 
scribed for the embodiment of Figs. 1 to 4. 

When the column is completed, it can be float- 
ed to its destination with the aid of the pontoon 18. 
When the positioning is completed, the pontoon 

20 can move away immediately, since the recess 19 
is open. 

Claims 

25 

1. Process for the production of a marine en- 
gineering structure, such as a pier, a jetty, a reser- 
voir etc., on a water bottom by placing on the water 
bottom a double-walled hollow column whose base 

30 is broader than the part running up from it, and 
whose hollow wall is filled with setting material, 
sucn as concrete, during or after the positioning 
thereof, said column being placed on the water 
bottom from a floating apparatus, characterized in 

35 that the floating apparatus used is a piatform en- 
tirely designed as a workshop, with adjustable float- 
ing power and with a bottom edge or bottom which 
permits placing on the water bottom; the platform 
is placed in shallow water on the water bottom at 

40 the beginning of production of the column; a first 
part of the column, such as the base part, is then 
made there on a temporary support which is be- 
side an opening or recess of the platform designed 
in such a way that the platform can be moved 

45 away from the ready column; after making of the 
first part of the column, the platform is moved to 
deeper water and the already finished part of the 
column is placed on the water bottom; all this 
taking place in such a way that the top part of the 

so already finished part of the column remains acces- 
sible from the deck of the platform; a further part of 
the column is subsequently fitted and, unless this 
is the last part, the platform is moved again to yet 
deeper water and the column is lowered further, 
55 the already completed part of the column always 
being first lifted through regulation of the floating 
power of the platform and lowered after shifting; on 
completion of the column, which may or may not 
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already be filled with concrete, it is lifted again by 
means of the platform and taken to its destination, 
where the column is finally lowered and fixed. 

2. Platform for carrying out the process accord- 
ing to Claim 1, characterized in that said platform 
comprises a pontoon which in the area of at least 
one side edge is provided with a recess which is 
open facing said side edge, and in which or near 
which there are means for temporarily supporting _ 
the first part of the column to be produced. 

3. Platform for carrying out the process accord- 
ing to Claim 1 , characterized in that said platform 
comprises two pontoons which are detachably con- 
nected to each other and in the connected state 
form a continuous working deck, and which beside 
the partial surface bound a recess which is open 
after uncoupling and moving apart of the pontoons 
and in or beside which there are means for tem- 
porarily supporting the first part of the column to 

be produced. 

4. Platform according to Claim 2 or 3, char- 
acterized in that the means for temporarily support- 
ing the first~~plrt of the column to be produced 
consist of a body with adjustable floating power 
which fills up the opening or recess. 
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© Process and device for the production of a hydraulic engineering structure, such as a pier, jetty 
and the like. 



© The invention relates to a process and a floating 
apparatus (1, 2, 18) for the construction of column- 
like elements (16, 17), forming part of a pier, a jetty 
or the like marine structure, in which a first part (16) 
is manufactured on a support (5) attached to the 
floating apparatus, whilst said apparatus rests on the 
waterbottom (15), which first part (16) is lowered on 
the waterbottom (15) after lifting the floating appara- 
tus to free it from the waterbottom and after dis- 



placement to a place with deeper water. There the 
next part (17) is made upon the still deeper water, 
lowered again until they rest on the bottom, after 
which the next part is made and so on until the final 
height and destination are reached. 

The floating apparatus is completely equiped 
(10, 11. 14) for performing the work and has a 
construction such, that it can be disengaged from 
the finished structure. 
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